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EXECUTI VE SUMVARY

ES. 1 FRAMEWORK FOR ANALYSI S

Executive Order 12291, issued by President Reagan on February 17, 1981,
requi res that Federal agencies prepare a regulatory inmpact analysis (RIA) for
their new major regulations. The intent of this order was to ensure that
regul ati ons woul d be subject to a rigorous benefit-cost anal ysis before they
could be pronul gated and that alternatives to regulation would be consi dered.
As stated in the Environnental Protection Agency (EPA) CGuidelines for Perform

i ng Regul atory I npact Anal yses, "...by devel opi ng and organi zi ng i nformation

quantifying and nonetizing benefits and costs to the extent possible, and
determ ning distributional effects and econom c inpacts, the R A should pro-
vi de deci sionnakers with a conprehensive assessnent of the inplications of
alternative regulatory actions."” This study expl ores how future hazardous
waste RIAs could be perforned so as to provide such conprehensive information
for regul atory deci si onmakers.

Figure ES-1 illustrates the eight main conponents described by EPA for its
Rl As of hazardous waste regul ations as well as other environmental rulings. A
hazardous waste RIA starts with a brief description of the nature of the problemthe
proposed regul ati ons are designed to correct as well as the Agency's statutory
authority to i npose such regulations. The current and proposed regul ati ons and
other regulatory alternatives to be analyzed are presented next. Major sources of
data used in the analysis are then described. Supplenentary data needed for each
specific estimtion nodel used in the analysis are presented later with the
esti mati on nodel s.

The anal ysis of inpacts on products markets uses an econom ¢ nodel to
determ ne how the new regulations will affect the prices and quantities of various
goods. Inpacts on enploynent |evel and plant closures are estimated as part of this
anal ysis. The analysis of inpacts on products markets pro-vides inputs into two
further conponents of the RIA. estimating the benefits due to the resulting changes
i n exposure to hazardous substances, and estimating the costs of the new regul ation
due to enforcenent and conpliance activities.
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Figure ES-1. Flow chart for a hazardous waste RIA.

ES 2
New regul ati ons for managi ng hazardous wastes may reduce rel eases of the toxic
substances into the environnent in two ways: through the use of different disposal



t echnol ogi es or cl eanup net hods, and through reductions in the generation of
hazardous wastes. The exposure analysis estimates the acconpanyi ng changes in

envi ronnent al contam nation and human exposure attributable to the new regul ati ons.
The results of the exposure analysis are used to estimate the benefits from

regul atory action. GCenerally,the major benefit expected as a result of hazardous
waste regul ations is an inprovenent in health for persons at risk of exposure.

O her benefits also may occur, such as fewer communities having to find alternative
wat er supplies or engage in costly cleanup activities when aquifers becone
cont am nat ed.

The promul gation of a regulation results in costs that include: increased
roduction costs incurred by industry, increased product costs to consuners, consuner
and producer surplus |osses, dislocation costs from unenpl oynent of |abor and
capital, and governnment costs fromregulation. These costs are estimated using the
results of the analysis of inpacts on products markets. n some cases, a hew
regul ation may result in reduced costs to producers and consunmers in at |east sone
mar ket sectors.

The final component of the RIA conpares the estimtes of costs and benefits.
Thi s compari son shoul d provi de deci si onmakers with a conprehensi ve assessnent of the
inplications of alternative regulatory actions.

ES. 2 COVPARATI VE ANALYSI S

Table ES-1 lists eight recent hazardous waste RIAs. Table ES-2 sunmarizes our
conparative analysis of how well they satisfy the EPA guidelines for perfornm ng
R As.

Al of the RIAs include sone quantitative analysis of the proposed regul ation
and all, except one, include some quantitative analysis of other regul atory
al ternatives under consideration. No Rl A addresses alternatives to Federa
regul ati on, and nost do not discuss market-oriented regulatory alternatives and
alternatives beyond current |egislative scope.

Al the RIAs use a variety of data sources, including sone estimtes based on
i nfornmed judgnent. Five of the eight performsensitivity analysis on some or all of
the vari abl e val ues based on informed judgrment. Half of the RIAs rely heavily on
survey data to characterize the wastes, waste facilities,
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TABLE ES- 1. REGULATCRY | MPACT ANALYSES

Abobreviated title Full reference

1. ontingency A an: Regul atory Inpact Analysis of the Revisions to the National QI and Hazardous Subst ances
Pollution Gntingency Fan. |G Inc. For US BPA Jfice of Energency and Renedi al
Response.  1983.

2. Wed al: Regul atory I npact Analysis of Proposed Sandards for the Minagenent of Wsed AQI. Tenpl e,
Barker, and Soane. For US EPA Econonic Analysis Branch, Gfice of Solid Wste.
Novenier 1985.
3. Sall-Quantity Generators: Regul atory Anal ysis for Proposed Regul ation Lhder RIRA for Sall Quantity Generators of
Hazardous Wdstes. Industria Economics. For US EPA Gfice of Solid Véste, June 1985.
4. Reportable Quantities: Regul atory Inpact Analysis of Reportable Quantity Adjustnents Lhder Section 102 and Section 103 of

the Gonpr ehensi ve Envi ronnental Response, Gonpensation, and Liability Act. 1GR Inc. For
US BPA Ewergency Response DO vision, Mrch 1985.

5. Incineration: Supporting Docunentation for the RIRA I nci nerator Regul ations. PEER Qonsul tants, for US
BPA dfice of Solid Veste and Brergency Response, Crtober 1984.

6. Land ban: Regul ator Anal ysis of Proposed Restrictions on Land O sposal of Hazardous Vst es.
Industrial Econonmics, Inc. and IGR Inc. For US BPA Ofice of Solid Veste. Decenfer
1985.

7. Doxins: Regul atory Anal ysis of Proposed Restrictions on Land O sposal of Gertain O oxi n-Gontai ning
Wistes. Industria Econonmics, Inc. For US BEPA dfice of Solid Wiste. Draft Fna Report.
January 1986.

8.  Solvents: Regul atory Anal ysis of Proposed Restrictions on Land O sposal of Gertain Sol vent Véstes.

Industrial Econonics. For US BEPA Jfice of Solid Wiste. Draft Report. January 1986.




TABLE ES-2. SUMARY OF GOMPARATIVE ANLYS S F HGTT R As

Topi ¢ nt i ngency pl an sed oil Sl | -quantity generators Reportabl e quantities
Nature of Rel eases of oil and haz- Mnagenent of used oil O sposal of hazardous waste fromsnal | - Rel eases of hazardous wastes to
probl em ardous substances to quantity all environ-

water and protection of generators mental nedia fromspills/acci dents
envi ronnent when di s-
charges do occur
Satutory ERAA RRA RRA ERaA
authority
Regul at ory Sone quantitative anal - Quantitative analysis for four alternative regul a- Sone quantitative anal ysis for six Sone quantitative anal ysis for two

alternatives

Dat a sour ces
used

Inpacts in
product s
nar ket s
Exposur e
esti nat es

Esti nat es of
cancer and
other harnfiul
health effects

ysis for two alternative
regul ati ons

Reporting data, industry
data, estinates fromBEPA
and other publications,
and i nforned j udgnent ;
sone sensitivity

anal ysi s

Not esti nat ed

Nunier of peopl e exposed
inair, groundvater, and
surface water; no expo-

sure level s or durations

O scussed for typical
chemcal s but no quanti -
tative estinates

tions

Industry data, estinmates fromBPA and other publi-
cations, and i nf or ned
j udgnent

Estimated percent change in prices and production
level s

Nunier of peopl e and st eady-

state average exposure in air, groundwater, and surface
water; assuned 70-year

exposure duration

Cancer cases for used oil use in 10 nodel facilities
and national aggregates; exposure levels relative to
R for noncar ci nogens

alternative regu-

I ations

Reporting data, survey

data, industry data, estinates fromHBPA and
other publications, and inforned judgnent;
sone sensitivity anal ysis

Not estinated because not expected to be
signi fi cant

Nuniber of peopl e and st eady-state average
exposure in ar wth 70-year exposure

duration; nunber of peopl e and novi ng average

exposur e
in groundwater wth £400

year total and 70-year individual exposure
durations

Gancer and noncancer cases for disposal in
landfills

and to POTW

alternative

regul ati ons

Reporting data, survey data, case
study data,

industry data, estinates fromBPA
and other publications, and
inforned j udgnent; sone
sensitivity

anal ysi s

Not estimat ed because not
expected to be significant

None

O scussed very briefly

(cont i nued)



TABLE ES- 2. SUMMARY (F GOMPARATI VE ANALYS'S OF H GHT R As (cont i ned)

Topi ¢ Gonti ngency pl an Wsed oi | Sl | -quantity generators Reportabl e quantities
Estinates of Nbne --briefly di scussed None - briefly discussed Nbne Nbne--bri efly di scussed
ot her harnful
effects
Estinates of Engi neering conpl i ance Real resource costs from Engi neeri ng conpl i ance Engi neering conpl i ance
costs costs and regul atory projected i npacts on costs and regul atory costs and regul atory

costs products narkets costs costs
Qost - benefi t Wseful table for proposed  Wseful table presenting Nbne gi ven Tabl e for costs only for
conpari sons in regul ation, but conpar- cost-effectiveness ratios two alternative regul a
useful fornat son of alternative new for all alternatives tions

regul ati ons not included

(cont i nued)



TABLE ES- 2. SUMMARY (F GOMPARATI VE ANALYS'S GF H GHT R As (cont i nued)

Topi ¢ Inci neration Land ban D oxi ns Sol vent s
Nat ure of S ack emssions from Land- di sposed wast es D sposal of dioxin- D sposal of sol vent wastes,
probl em hazar dous wast e inci n- contai ni ng wastes, espe- especially | and di sposal
erators cially land di sposal
Satutory RRA RRA RRA RRA
authority
Regul at ory Sone quantitative anal - Quantitative analysis for Quantitative analysis for Quantitative analysis for

alternatives

Dat a sour ces
used

Inpacts in
product s
nar ket s
Exposur e
estimates

Estinates of
cancer and
other harnful
heal th effects

Estinates of
other harnful
effects

ysis for two alternative
regul ati ons

Reporting data, survey
data, case study data,
industry data, estinates
fromBEPA and ot her publi -
cations, and i nforned

j udgnent; sone sensiti vi -
ty anal ysis

Not estimated

Nuniber of peopl e and
st eady- st at e exposure
level in air; assuned
70-year exposure dura-
tion

Cancer cases for inhal a-
tion of air enissions
fromincinerators; poten-
tial to be above safe
threshol d for noncarcin-
ogens

None

four alternative regul a-
tions

Survey data, estinates
from

BPA and ot her

publ i cati ons,

and inforned j udgnent ;
uncertainty anal ysis for
exposure esti mat es

Nbt estinated

Dstribution of nunber of
peopl e and st eady-state
exposure levels in air,
groundwat er, and surface
vat er; assuned 70-year
exposure duration

Cancer and noncancer cases
for miltiple disposal ne-
thods; wei ghted by
severity

factor

Nbne--bri ef l y di scussed

proposed regul ation only

Reporting data, survey
data, industry data,
estinates fromHBPA and
other publications, and

i nforned j udgnent; uncer -
tainty anal ysis for expo-
sure estinates

Nbt estinated

Nbt presented

Cancer cases for multiple
di sposal nethods; no esti -
nat es for noncarci nogens

None

two alternative regul a-
tions

Survey data, estinates
fromBEPA and ot her publi -
cations, and i nforned
judgnents; sone sensitiv-
ity analysis

Not esti nat ed

Nuniber of peopl e not esti-
nat ed; average | evel and
actual duration of expo-
sure in air and ground-
wat er; 70-year exposure
duration assuned for

heal th risk estinates
Cancer cases for multiple
di sposal net hods; exposure
level relative to RFD for

noncar ci nogens

Nbne--bri efl y di scussed

(cont i nued)



TABLE ES- 2 SUMARY GF GOMPARATI VE ANALYSIS CF B GHT R As (cont i nued)

Topi ¢ I nci neration Land ban DO oxi ns Sol vent s

Estimates of Engi neeri ng conpl i ance Engi neeri ng conpl i ance Engi neeri ng conpl i ance Engi neeri ng conpl i ance
costs costs costs costs costs

Qost - benefi t No; costs estinmated for None gi ven No, discussion is Gonpar es percent change

conpari sons in
useful fornat

conpl i ance with current
regul ations only:
corre-

spondi ng benefits not
esti mat ed

i nadequat e

in costs to percent
change in benefits.
Does

not | ook at absol ute
changes. Duration of
di sposal different for
costs and benefits







and current nanagenent practices. The other half primarily use reporting data
and previous EPA reports for their waste characterizations. Estinmates from
data provided in a report froma subcontractor or froma previous BPA report
are used extensively as well as estimates fromthe research literature. In-
dustry sources are used in nany of the RIAs for data on current practices,
costs, and resources avail abl e for cl eanup prograns.

Al eight RAs identify and discuss in sone detail the nmarkets that woul d
be affected directly by the regul ati ons. |Inpacts on narket prices and out put
rates constitute "prinary" economc inpacts of regulations. Seven of the
eight RAs do not project these prices and output inpacts at all. O these
seven, two explicitly state that price and output inpacts are expected to be
insignificant and are thus not projected. Qhers discuss price and out put
inpacts qualitatively. The WUsed Al R A projects price and output inpacts
both in percentage and absol ute terns.

"Secondary" market inpacts include inpacts on enpl oynent and inpacts on
capital utilization/industry growth. None of the eight RAs quantitatively
proj ect enpl oynent inpacts, though sone do di scuss possibl e inpacts. Seven of
the R As do not discuss potential inpacts on existing or new capital at all.
The Gontingency P an R A does di scuss possi bl e changes in the cost of capital
fol l owing regul ati on.

In the exposure analysis, the two CEROLA R As do not estinate actual
release rates fromthe toxic chemcal spills because the variability in size
and chemcal content was considered too great and the data too sparse to all ow
for adequate waste characterization. The RORA R As all generate quantitative
estinates of release rates fromnodel waste streans to sone or all of the
nedi a--air, groundwater, and surface water--for different waste di sposal
net hods. A though the two CERCLA R As di scuss rel eases to soil, none of the
RCRA R As estinate exposures via soil contam nation.

The nunber of persons exposed for each regulatory alternative is esti-
mated in one CERALA R A (Gontingency Pl an) and all but one of the RORA R As
i nclude estinates of the nunber of persons exposed. For the RCRA R As, esti-
nates of exposure |evels are obtai ned using rel ease, fate, and transport
nodel s for air, groundwater, and surface water. ly tw of these R As gen-
erate estinates for the duration of this exposure corresponding to a given
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duration and nethod of waste disposal. Al of the RORA R As assune lifetine
exposure for the health risk estimates for all disposal nmethods. Hant and
ani mal exposure is discussed inonly three of the RAs and ot her environnent al
inpacts are discussed in four.

The two CEROLA R As discuss health benefits but performno quantitative

estimates. The six RORA R As all generate quantitati ve estinates of cancer
risks attributable to the toxic chemcals for various disposal nethods. Fve
out of six of these R As al so generate quantitative estinates of noncancer
isks attributable to the toxic chemcals for various disposal nethods. Al
these estinmates are used to determne the reduction in risk with the regul a-
tion. None generates quantitative estinmates of other harnful effects, al-
t hough nost di scuss such effects and the Sol vents R A assunes exposure ceases
when the water concentration is above the taste-odor threshol d because peopl e
swtch to alternative water supplies. The costs associated wth swtching are
not estimated, however.

None of the RAs explicitly estinmates the timng of avoi ded cancer or
noncancer cases relative to the tine of exposure. |In sone cases the issue is
di scussed briefly. In these RAs, the cancer cases are assuned to occur over
the next 70 years or, in one RA over the next 400 years. None of the R As
attenpts to estinmate or even discuss a dollar value that mght be associ at ed
with a case of environnental |y i nduced cancer or other adverse health effect.

None of the R As attenpts to di scount the avoi ded cancer cases and only one
even di scusses the issue of discounting health benefits. In three of the RCRA
R As the results of either sensitivity or uncertainty anal yses for the esti -
nmates of avoi ded cancer risks are presented.

For the cost estinates, all but one of the RAs use estinates of engi-
neering conpl i ance costs to estinate the real resource costs of the regul a-
tion. Inthe Wbed Ql RA the results of the products nmarkets analysis are
used to estinate the real resource costs of the regulation. None of the R As
estimates costs of unenpl oynent or displacenent of capital. The three R As
that estimate the regul atory costs are those in which such costs are likely to
be significant.

Mbst of the R As present sone conparison of the benefits and costs of new
regul ations. The Reportable Quantities R A estinates net-noneti zed benefits
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but for changes in conpliance costs only. The rest of the RAs do not gen-
erate estimates of net-nonetized benefits because health effects are not
assigned a nonetary value. However, in nost cases sone cost-effectiveness
conparisons are attenpted. These vary in their degree of quantification and
intheir clarity. Inthe led Ql RA the ratio of annual dollar costs of
the regul ation to the annual nunber of avoi ded cancer cases is cal cul at ed.
Annual avoi ded cancer cases are assuned equal to the avoi ded cancer cases for
a single popul ati on cohort divided by 70. These ratios are used to conpare
regulatory alternatives. In the Gontingency Pan RA although quantitative
health effects are not generated, a useful tabular listing of benefits and
costs is presented and di scussed. The Snal | -Quantity Generators and D oxins
R As discuss the rel ationship between benefits and costs for different regu-
latory alternatives, but no attenpt is made to quantify the relationship and
no table is presented. The Solvents R A conpares the percentage reduction in
cancer risks or noncar ci hogeni ¢ exposure ratio with the percentage i ncrease in
conpl i ance costs. The Incinerator R A does not conpare costs and benefits at
all. The costs estimated are the conpliance costs to nmove exi sting incinera-
tors into conpliance wth the current regul ati ons. Conparabl e benefits are
not estimated, only health risks when conplying with the current regul ati ons
and the health risks nandated by a possible alternative regul atory approach.
ES. 3 SUGESTI ONS FCR | MPROVEMENT

Based on the framework outlined above and our conparative anal ysis of the
eight R As, we have devel oped a set of specific suggestions of ways in which
hazardous waste RIAs mght conformnore closely to BPA's guidelines in the f
uture. These suggestions are described bel ow under 12 general headi ngs.
ES. 3.1 Broader Perspective

The adverse effects of the rel eases of hazardous substances, in addition

to health effects, should be di scussed and, where possible, estinmated. For
exanple, if contamnated well water is detected, the health effects may be
zero, but the costs of alternate water supplies and aquifer cleanup may be
| arge. However, care nust be taken to avoi d doubl e counting of adverse effects.
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Rel eases to all relevant nedia should be estinated as well as all rele-
vant routes of exposure fromeach nedium Thus, care should be taken to omt
nedi a or exposure routes fromthe benefits estimates only if their effects are
likely to be insignificant.

ES. 3.2 Quantitative Analysis of Several Aternatives

Future R As shoul d generate quantitative estinates of benefits and costs
for the proposed regulation and at | east one regulatory alternati ve.
The regul atory al ternatives anal yzed shoul d represent significantly different
approaches to that of the proposed regul ation. These alternatives shoul d be
sel ected fromthose that have been considered during the regul atory devel op-
nent process. To the extent that only a narrow range of options was consi d-
ered during regul atory devel opnent, the RAw || necessarily have a narrower
scope.
ES. 3.3 Derivation/Presentation of |nput Paraneter Val ues

Dat a sources shoul d be described clearly and references included where
appropriate. Survey data are a good, reliable source of data fromindustry.
In RAs that rely nore heavily on reporting data, discussions of the limta-
tions of that data and the Iikelihood and extent of under- or overreporting
shoul d be included. In RAs that use estinates provided by a subcontractor,
the prinary data sources, whether industry sources, engineering estinates, or
i nformed j udgrment, shoul d be indicated so that the degree of certainty about
the estinates may be ascertai ned.

I nput paraneter val ues shoul d be tabul ated for each estination nodel
used. A though uniformty in paraneters estinmates is not necessarily desir-
able or possible, all RAs should include tables that |ist the val ues (or
distributions) assumed for all input paraneters so that the reader can easily
conpare the paraneter values used in different R As.

ES 3.4 Methods for Cost Estinates
The effects of the regulation on the products nmarkets shoul d be descri bed

in an economc framework. For exanple, a supply/denmand framework mght be
used.
The estinati on nethod chosen shoul d be sel ected on the basis of clearly
defined decision rules. For exanple, such decision rules mght be derived
ES 12



using a siml ati on approach to determne when the nore sinplistic nodels are
likely to msrepresent significantly the true costs of the regul ation. The
degree of msrepresentati on mght depend on the nagnitude of the conpliance
costs relative to total industry costs and the elasticities of supply and
demand in the products narkets.

Cost estimates shoul d include a broader definition of costs than industry
conpl i ance costs. For exanple, the degree to which these costs are passed on
to the consuner as higher product prices should be estinmated. Al so, costs due
to unenpl oynent and di sl ocati on of capital should be estinated.

ES 3.5 Products Markets Trends and Exposures
The regul ations' conpliance costs may change the vol une of hazardous

waste generated in future years. Such changes nay change exposures and shoul d
be discussed and estinated if likely to be significant.

Sone attenpt should be made to incorporate into the anal ysis overal |
nmarket trends for the affected industries. Such trends can have a naj or
effect on the projected benefits and costs of a regul ati on over a nultiyear
period. For exanple, if generation of a hazardous waste is |ikely to decline
inthe future, the cost and exposure inpacts of the regulation will be Iess
than i f nore hazardous waste is likely to be generat ed.
ES 3.6 Rel ease, Fate, and Transport Mdel s

Wse or devel op transport nodel s that allowvariability in both | evel and

duration of releases. For exanple, the WIlson and MIler G oundwater Trans-
port nmodel assunes a steady-state rel ease whereas the PLUME and RANDOM VALK
G oundwater Transport nodel s are able to estinmate exposure | evel s and dura-
tions that result fromvariable release level s and durations. The latter
nodel s or other simlar nodel s should therefore be used in future R As.

Make nore realistic assunptions for nodel s estinating rel eases of toxic
chemcals fromlandfills for: degradation of the toxic chemcals in the | and-
fill, concentration of toxic chemcals in | eachate, concentrati on of toxic
chemcals in free liquids, total volune of |eachate, vol une of |eachate
collected in | eachate col | ecti on system content of |eachate collected in
| eachat e col |l ection system and fate of | eachate collected in | eachate col | ec-
tion system The existing nodel s have either ignored or made overly sinplis-
tic assunptions about sone of these factors (for exanpl e, no degradation of
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the chemcal inthe landfill). Mdels estimating rel eases to groundwater
shoul d be reviewed careful |y by EPA and an approach devel oped that explicitly
deals wth all the factors |isted above as well as other relevant factors.
ES. 3.7 Peopl e Affected by the Regul ation

O stingui sh between peopl e affected by conpliance activities and peopl e

af fected because of changes in rel eases of the toxic chemcal. Among those
affected by conpliance activities, include a discussion of the relative inpor-
tance of busi ness owners, enpl oyees, and consuners.

Devel op a nore consi stent net hodol ogy for estinating the nunber of people
exposed to contam nated groundwat er, surface water, and soil. The R As ana-
| yzed vary greatly in the nethods used to estinate the nunber of people
exposed by route of exposure. Because this is a key variable in determning
health effects, it mght be useful for EPA to devel op a nethodol ogy for popu-
lati on exposed to soil, surface water, and groundwater to conpl enent the EPA
& Mdeling Systemfor air. In this way, a nore consistent approach to this
estimati on woul d be encouraged for future R As.
ES. 3.8 Realistic Timng

Choose a common period of waste disposal for the estimates of benefits

and costs. Because the goal of an RAis to enable conparison of the benefits
and costs of newregulations, it is inportant that a common basis be used for
period of waste disposal --either 1 year or 20 to 30 years--and conpute the
benefits and costs attributable to the newregul ations for that disposal
period. For a given disposal period, duration of release to the different
nedi a shoul d al so be estimated explicitly for different disposal nethods.
period, while releases to groundwater fromlandfills may occur for up to 200
years after the end of the disposal period. Based on the duration of release
to the environment, the duration of exposure fromthe different routes and
di sposal nethods shoul d al so be estinated explicitly.

O scuss and present estinmates, if possible, of the timng of the harnful
health effects relative to tine of exposure. There is an inportant difference
intimng for cancers and noncancers that should, at a mninum be di scussed,

ES 14



viz for cancers there is generally a long lag tine after exposure (20 to 30
years) while noncancer effects nay be experienced i mmediately. The lag tine
of the health effect determnes the average age of the persons likely to
experience the harnful health effects.
ES. 3.9 Valuation of Health Benefits

Dol lar valuation of health benefits should, at a mninum be discussed in
future RAs. Alarge literature exists on the topic, and the EPA R A gui de-

l'ines describe appropriate nmethods that can be used to value both norbidity
and nortality. Thus, it should al so be possible to assign dollar values to
the health benefits. An alternative approach is to estinate threshol d val ues
for the health benefits, at which values the benefits woul d just exceed the
costs of the regul ation.
ES. 3. 10 Benefit-Cost Conpari sons

Conpari sons of health effects with other dollar costs or benefits shoul d

be nade for conparabl e durations of disposal. Annual costs, for exanple,
shoul d be conpared to the change in health effects attributable to a single
year of waste disposal. If this is not done, such cost-effectiveness esti-
mates wll be msleading for decisionnakers.

So that the decisionnaker will have infornation available in a useful
format, the conparison of benefits and costs shoul d be presented in a table as
well as being discussed inthe text. Both qualitative and quantitative esti-
nmates of the benefits and costs should be presented in this table so that the
deci si onmaker can nake hi s/ her own judgnent about whether the unquantified
benefits and costs are likely to be of sufficient inportance as to change the
deci si on he/she mght nake on the basis of the quantitative estinates al one.
The di scussi on of the tabl e should provide a summary of the inplications of
the entire anal ysis for the deci si onnaker.

ES. 3.11 Sensitivity/Uhcertainty Anal ysis
Sensitivity anal ysis shoul d be perforned when there i s considerabl e

uncertai nty about the val ues of sone of the input paraneters. For exanpl e-
both are estinated wth considerabl e uncertainty. Sensitivity analysis
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shoul d be perforned for the exposure estinates and the dose-response rel ati on-
ships to provide infornati on about the inpact of changes in these paraneter
values. Full-scal e uncertainty anal ysis shoul d be used only to the extent
that the results can be presented in a way that inproves the deci si onnaker's
ability to nmake inforned judgnents.
ES 3.12 The R A as a Gonpl ete Docunent

The R A shoul d include a conbi nati on of text and appendi xes such that the

results are reproduci bl e by the reader fromthe R A alone. S nce the nethods
used for performng benefit-cost anal yses for hazardous waste regul ati ons are
not standardized, it is inportant for all nethods used to be descri bed
clearly. HEguations shoul d be presented i n appendi xes where appropriate. The
results of each stage of the anal ysis shoul d be presented in tabular form
(e.g., waste characterization, release rates, and exposure concentrati ons) so
that the reader can easily followthe steps of the estimation process. Refer-
ences to supporting docunents cannot substitute for such detail within the RA
docunent, even if the bibliographical reference is conplete. The supporting
docunent nmay not be readily obtai nabl e.

The text shoul d avoi d | engt hy background di scussi ons and shoul d clearly
and conci sely present the benefit-cost anal ysis nethodol ogy and results. If
nore detail ed di scussi on seens necessary (e.g., for the derivation of input
paraneter val ues), it shoul d occur in an appendi x. For exanple, only the
summary of data derived fromthe industry profile should be included in the
text. The industry profile should be presented i n an appendi x.

In order to facilitate the inplenmentation of all these suggested inprove-
nents, we recommend that EPA prepare a reference handbook that woul d conpl e-
nent the RA Quidelines. Such a handbook mght include: a brief but detailed
description of all relevant, currently used estinmation nodels and a set of
deci sion rules for choosing anong them for each estimati on nodel, tables of
commonl y used i nput paraneter values and their sources; and a listing of najor
data sources that mght be useful for hazardous waste R As. The handbook al so
shoul d present suggested refinements to currently used nethods, where appro-
priate. The appendi xes for the RCRA R sk-Cost Anal ysis Mdel and a nore

recent report R sk Assessnent Met hodol ogy for Hazardous Véste Managenent pro-

vide a convenient starting point for such a reference work.
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Wth the use of such EPA reference docunents, the increase in resources

needed to achieve all the inprovenents suggested above nmay not be large. Sone
of theminvolve only clearer presentation of the results of the anal ysis,

i ncl udi ng data sources and paraneter val ues used (3), cost-benefit conparisons
(9), and overall organization of the report (12). The other suggested

i nprovenents mght require the use of additional nodels, but the burden on the
preparer of the RIA can be mnimzed by devel oping a centralized listing of

all such nodel s and central access to the conputer prograns for them FEven if
resource or data limtations prevent additional nodeling, all these other
suggest ed i nprovenents can be addressed qualitatively, clearly presenting the
net hods used in the anal ysis and how nore extensive nodeling is likely to
affect the results.
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